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Abstract 
As the organizations are moving from more traditional "closed innovation" to "open innovation", different methods and tools are 
being developed and used to take full advantage of open innovation. One such tool "open innovation portals" that are now used 
by many companies as they offer cost effective and easier access to many innovators all around the world. In previous studies, 
open innovation concept and open innovation tools in the world were examined. Then, an open innovation survey was conducted 
in top Turkish companies and the needs for open innovation were discussed with relevant stakeholders. Following detailed 
studies, an open innovation portal structure is designed using Quality Function Deployment (QFD) method.  
QFD allows to “listen to the voice of customers” where the design characteristics of products/services and customer requirements 
are mainly detected. It is used in the systematic design phase to evaluate the requirements of relevant stakeholders. The purpose 
is to follow the product development process of QFD to assure systematic innovation that the stakeholders for open innovation 
are identified, stakeholder needs are fully elicited and the identified needs are satisfied by the design structure.The resulting 
portal design has been currently put into practice by an innovation management system software company which is funded by the 
Turkish Ministry of Science, Industry and Technology. 
 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Istanbul University. 
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1. Introduction 
In today’s world, organizations do not have the sole ownership of knowledge (Marcet, 2008). Cooperation and 
collaboration play an important role in shaping the competitiveness of an organization. With knowledge now widely 
distributed globally, companies cannot rely entirely on their own research resources and should seek out and acquire 
inventions or intellectual property from outside the company and transfer the technology to meet the strategic 
objectives. 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Istanbul Univeristy.
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Open innovation model has emerged in the 1980s in the wake of factors undermining the effectiveness of the 
closed innovation model which is defined as classical, traditional or technological innovation (Chesbrough, 2003). 
Closed innovation which relies heavily on internal R&D resources may not provide enough support to compete in 
the global marketplace. On the other hand, web 2.0 technologies, which enable users to interact and collaborate with 
each other on a web site, can help bring together creators and innovators. Knowledge is generated by many capable 
universities, research centers and creative people all around the world. Henry Chesbrough put forward the definition 
and concept of open innovation in 2003. He came up with the conclusion that organizations should strongly interact 
with their environment and this leads to large volumes of external technology acquisition and external technology 
exploitation (Lichtenthaler, 2008) 
 
Although open innovation was implemented many years before Chesbrough coined this name, the concept of 
this newer approach was defined recently. While organizations try to understand open innovation and its 
implementation, tools, methods and approaches have been developed in order to support open innovation practices.  
 
Before, it was told that innovation is critical for company’s survival but now it is “open innovation” that is 
critical for survival. Therefore, new innovation management systems, tools and methods are being developed to help 
companies outsource their innovation needs and help innovators to cooperate and co-develop/co-design with 
companies. 
 
2. Open Innovation and Open Innovation Web Portals  
Open innovation (OI) is a relatively new paradigm for enterprises that they should use external ideas as well as 
internal ideas, and internal and external paths to market, as the firms look to advance their business structures 
(Chesbrough, 2003). In today's world, firms need to interact with their external environment such as their global 
market, trends in the sector and competitive products to survive. Thus, OI plays an important role at the stages of 
inspiration and ideation in the innovation process as shown in Fig. 1. Robust inspiration and ideation stages are 
possible with collaboration and cooperation such as crowdsourcing structure that involves outsourcing tasks to 
stakeholders or an uncertain group for identifying the needs and problems of a certain organization. This is essential 
because of enterprises cannot afford to rely entirely on their own research, ideas and resources to maintain their 
competitive advantage (Esposti, 2011). This is the main reason why open innovation has to be a part of innovation 
processes used in any organization such as companies, governmental bodies, universities and other institutions (Un 
& Asakawa, 2015).  
                                                    
                                                                     Fig. 1. Innovation Process 
 
OI has two parts: Outside-In and Inside-Out OI (Enkel, Gassmann, & Chesbrough, 2009). The Outside-In part of 
OI involves collecting or buying ideas or technologies from various external sources such as customers, suppliers, 
and experts.  This type of OI has received great attention in academia and industry lately. Inside-Out OI, on the 
other hand, requires organizations to allow unused and under-utilized internal ideas to go outside the company for 
external players to employ in their businesses.  This type of OI is less well understood and less used (Maria, 2013). 
Open innovation practices can be implemented by three (3) main approaches in the innovation process (Diener & 
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Piller, 2010): 
 
x Work together with outer innovators who are experts in their field. 
x Incorporate the target user (customer) into the innovation process of the enterprise. 
x Organize innovation competitions based on reward system and gather new idea and project calls from 
experts outside the enterprise.  
Innovators are experts who have the ability to develop functional solutions for the requirements of the target 
market and predict what is needed for the sector or end user [Diener and Piller, 2010]. Therefore, it is important to 
carry out studies with innovators whether they are the employees of an enterprise or not. The end users known as 
customers could be included in each stage of open innovation when developing new products, services or in the 
process improvement stage. Namely, customers should play an active role in all phases of innovation.  
 
One of the most common and well-known approaches in OI is organizing innovation competitions based on 
reward system and gather new ideas and projects. The main tool in this approach is open innovation web portals. 
Open innovation web portals provide an online platform for organizations and innovators, including the customers, 
for solving problems and needs of the enterprises through generating new and innovative ideas. Enterprises can 
access the knowledge and innovative talents of the innovators from all over the world. This creates a win-win 
situation for organizations and innovators since portals are an easy and cost effective way of gathering innovative 
solutions and it is also a marketplace for innovators to market their innovations and technologies (Gumus & 
Cubukcu, 2010).   
 
For example, P&G uses its own open innovation platform named “P&G Connect + Develop” 
(www.pgconnectdevelop.com) which aims to solicit solutions for their needs and to sell its own innovation assets 
(such as trademarks, technologies, etc.) as well as to collect suggestions from customers/experts and to receive 
proposals from prospective suppliers of goods and services to P&G (Gumus & Cubukcu, 2010). “Connect + 
Develop” aims to reach all innovators not only the P&G customers. Like P&G, many companies such as Philips, 
General Mills, HP, Nokia (IdeasProject), Dell (IdeaStorm) and Starbucks (MyStarbucksIdea) have their own open 
innovation platforms. 
 
Innocentive, Ninesigma, Ideaken, Yet2 and Innoget are examples of global open innovation web portals aiming 
to connect organizations with innovators via online technologies to solve their problems or to meet their 
requirements in exchange for giving cash awards for the best solution(s) that meet the challenge criteria of 
organizations. They can now generate more new ideas, new products and new services. Open innovation platforms 
also give enterprises an opportunity to reduce the risks, increase the work process speed and leverage the scarce 
resources related to innovation.  
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                            (Organization Section)                                            (Innovator Section) 
            
Fig. 2. Open Innovation Web Portal Process 
 
 
Generally, an open innovation web portal structure consists of two sections: organization section and innovator 
section as shown in Fig. 2. Innovation process on a web portal starts with defining a challenge (in terms of a 
problem or a need) by the organization. The company who owns the challenge (or competition) should also define 
who will evaluate the submitted solutions, when to announce and evaluate the submitted solutions, how long the 
challenge remains open, the amount of the reward etc.. Then, the organization starts to manage the challenge. 
 
The innovators’ role is to view the challenges and submit their innovative solution ideas. Once the best idea(s) is 
selected, the owner(s) of the best solutions receive the reward announced. 
 
3. Design Methodology: Quality Functions Deployment (QFD) 
QFD can be defined as a method for developing a high quality design aimed at satisfying the consumers and then 
translating the consumer's demands into design targets and major quality assurance points to be used throughout the 
production phase (Akao, 1990). Therefore, QFD was chosen to be used in the systematic design of the open 
innovation web portal.  
 
House of Quality (HoQ) is a tool of QFD and was originated in 1972 at Mitsubishi’s Kobe shipyard in Japan 
(Prasad, 1996). Yoji Akao and Shigeru Mizuno are widely regarded as the father of QFD and their work led to its 
first implementation at the Mitsubishi Heavy Industries Kobe Shipyard in 1972.  Later, Toyota introduced HoQ to 
identify and prioritize the customer needs and relate them to engineering characteristics, benchmark them against 
competitors’ products, establish important engineering characteristics, and the important areas for improvement 
(Suh, 2001). 
 
It is a structured, multi-disciplinary technique for product definition that maximizes value to the customer as 
shown in Fig. 3. (Squires, 2012). 
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Fig. 3. The Structure of HOQ 
 
There are many slightly different forms of House of Quality matrix. The general format of the "House of Quality" is 
made up of six major components that are completed in the course of a QFD project as shown in Figure 3. 
 
1. Customer requirements: a structured list of requirements derived from customer statements. 
2. Technical requirements: a structured set of relevant and measurable product (design) characteristics that 
should exist in the design, manufacturing, assembly, and service process to meet the customer requirements 
3. Planning matrix: illustrates customer perceptions observed in market surveys. Includes relative importance 
of customer requirements, company and competitor performance in meeting these requirements. 
4. Interrelationship matrix: illustrates the QFD team's perceptions of interrelationships between technical and 
customer requirements. An appropriate scale is applied, illustrated using symbols or figures. Filling this 
portion of the matrix involves discussions and consensus building within the team.  
5. Technical correlation (Roof) matrix: used to identify where technical requirements support or impede each 
other in the product design.  
6. Technical priorities, benchmarks and targets: used to record the priorities assigned to technical 
requirements, measures of technical performance achieved by competitive products and the degree of 
difficulty involved in developing each requirement. The final output of the matrix is a set of target values 
for each technical requirement to be met by the new design, which are linked back to the demands of the 
customer. 
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Benefits of implementing HoQ can be summarized as follows (Govers, 2001): 
 
x Focus on customer satisfaction 
x Shortens product design-development time 
x Lowers product development cost 
x Lowers numbers of trial-and-error and re-work 
x Helps stay competitive 
x Helps design and produce quality products 
4. Systematic Design of an Open Innovation Web Portal 
4.1 Requirements analysis 
Different requirement elicitation techniques, such as interviews and surveys, were used to collect the needs and 
expectations of the stakeholders and to determine the requirements of an open innovation web portal. In our 
previous study, a survey was conducted with the top Turkish companies to determine the need for and awareness of 
open innovation (Gumus & Cubukcu, 2011). On top of this study, expectations from such an open innovation web 
portal are analyzed with interviews of IT managers, innovation experts and other relevant stakeholders. 
 
Most of the current open innovation web portals in the world generally provide only a problem solving 
mechanism, which is competition. Some portals also provide additional features like technology search, partner 
search and decision making techniques and allow organizations to collaborate with external partners and actively 
seek to invest in joint development, technology acquisition, licensing or any other type of collaboration. The finding 
of our survey, interviews and research is that the organizations need more systematic and robust open innovation 
tool with such requirements as: 
 
x To encourage active participation to the innovation system, a robust innovation and incentive mechanism 
should be designed. 
x The collection of ideas and best solutions from users by organizing ideas competition (employees, 
customers, suppliers, etc.) should be in a systematic and transparent way. 
x The performance and the success of the innovation system should be measured. 
x Users can also submit their suggestions for improvements and complaints about their organization services, 
products and processes without waiting for a challenge or competition. 
x The user’s preferences and thoughts about potential projects or changes should be learned quickly and in an 
orderly manner.  
Therefore, the structure of the open innovation portal is designed according to these requirements and other features 
that an open innovation portal should cover.  
 
4.2 Systematic design of the open innovation web portal with QFD 
In the systematic design of the open innovation web portal, House of Quality (HoQ) is used. The benefits of 
using HoQ, where solutions are generated without analyzing the inter-relationships with the requirements, are: 
 
1) Inter-relationships between voice of the customer and design characteristics are analyzed, leading less trial-
and-error and re-work. 
2) Relationship matrix shows the most important requirements (the ones with higher importance score and 
most relationships in their rows) and the most important design parameters (the ones with most 
relationships in their columns). 
3) Benchmark analysis guides the design decisions to develop a competitive product. 
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4) The roof helps understand the relationships among the design parameters, thus, reducing unforeseen 
integration issues. 
With the relationship matrix as shown in Fig. 4., functional requirements are determined within the context of 
requirements analysis. Then, design solutions chosen to meet the requirements are determined. The relationship 
shows existence and strength of relationships between functional requirements and design solutions. Design 
solutions correspond to functional requirements are associated with the degree of relationship as strong, moderate 
and weak. If the cell is empty, it can be said that there is no relation between the functional requirement and design 
solution. 
 
The first 3 design solutions, innovation challenges system, idea submission system and award system are the 
major inputs for an open innovation web portal as expressed in section 2, open Innovation and open Innovation web 
portals.  Most other solutions are generally related with inner process of organization. When it is discussed with 
relevant stakeholders, they explain that they need a more closed open innovation tool for their organization that 
some problems should not be public. For example, in some cases, they need a discussion platform between their 
employees and suppliers to solve some specific problems. Therefore, a mechanism is designed that the organization 
can also create an intranet structure for some innovation challenges. Besides, the admin of the system can decide 
whether users can see and comment other user’s ideas during idea collection process in the innovation challenges. 
For some problems, admin can decide which departments are responsible with these problems to solve them. If ideas 
of a specific problem are opened to all users who responsible with the problem, these users can rate other ideas via 
idea rating system scoring from 1 to 5 to each solutions. Idea rating system is only for an opinion for evaluators in 
idea evaluation process. In the idea evaluation process, the admin decides who should evaluate the ideas with 
weighted average scoring system which is a systematically and transparently way to collect the best solutions. 
Weighted average scoring system consists of acceptance criteria which are defined in the problem definition 
segment of innovation challenges system. Thereby, users submit their ideas via these acceptance criteria and they 
have to explain how they meet these criteria. If the idea evaluation phase opens to all users, the system let all users 
evaluate the ideas to select the best ones.   
 
According to requirements analysis, online complaint and suggestion box are designed as distinct from 
innovation challenges or idea submission system. With the complaint and suggestion box, a user can submit a 
complaint or suggestion improvement for his/her organization without waiting a challenge to open. All these 
activities in the innovation environment such as submitting an idea or a suggestion improvement bring points to 
users via incentive mechanism system that encourage users to use the innovation system regularly. The incentive 
mechanism is a scoring system that shows how much users contribute to the innovation system via idea, complaint 
or suggestion submission during a specific period.  On the other hand, the award system slightly differs from 
incentive mechanism that the owners of the best solutions get monetary or non-monetary awards for each challenges 
in the award system.  
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                                                                              Fig. 4.  Relationship Matrix of HoQ 
On the other hand, the performance reporting system is designed to show how users are using and contributing to 
the system. Online survey module, feedback module, notification module and user manual are developed according 
to other important expectations of the stakeholders. The other components of the HoQ are also created. Due to many 
slightly different forms of House of Quality, technical correlation matrix, customer competitive assessment room 
and technical competitive assessment room are used as well as the relationship matrix. These components are not 
shown in the scope of this study. In the technical correlation matrix, some design solutions could impact each other 
negatively or positively in the product design process. In the customer competitive assessment room, the portal was 
compared with two well-known open innovation web portals (the names of the portal are anonymous) based on how 
well the functional requirements are satisfied. In the last part, technical competitive assessment room, difficulty of 
accomplishing the design solutions is analyzed. 
5. Conclusion 
Open innovation is a new concept and more importantly there are a few companies or enterprises know about 
open innovation tools. Although the number of both organizational and individual members of portals has been 
increasing lately, these portals are still not very well known in the industry and effectiveness and contribution of 
these portals have not been investigated in enough detail (Gumus & Cubukcu, 2010).  
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Although open innovation web portals serve several benefits to both innovators and enterprises, sometimes there 
can be some problems about them. For instance, they might not promote close collaboration between innovators and 
enterprises. In some cases, the system should not just serve a portal structure over internet but more closed open 
innovation system via an intranet structure between organizations and certain stakeholders predetermined by the 
organization since companies may not want to share their intellectual properties with the open innovation web portal 
company. Another issue is that, in some portal solutions the innovators may not get enough detail regarding the 
decision process (Fruhling, 2012). Also, they cannot be sure that if their rejected solution might later get used by 
someone else. Therefore, portals should be more robust and transparent. 
 
With this study, a structure of an open innovation web portal is designed throughout the design methodology, 
Quality Functions Deployment (QFD). In previous studies firstly, open innovation concept and open innovation 
tools in the world were examined. Secondly, an open innovation survey in top Turkish companies was conducted to 
determine the lack of innovation and awareness of open innovation. Lastly, expectations from such an open 
innovation web portal have been analyzed with interviews of IT managers, innovation experts and other relevant 
stakeholders during the survey research and portal design phase.  
 
While analyzing the existing portals and designing a newer portal structure, it is understood that open innovation 
portals which brings enterprises and innovators together on an online platform to create innovative solutions are one 
of the easiest way to promote innovation. Portals can bring thousands of external solutions according to the needs 
and problems of enterprises in the platform. When designing the newer portal structure, it is seen that an open 
innovation platform should consist not only a challenge and idea submission system, but it is need some extra 
features shown in Figure 4 to encourage users to contribute more to the innovation system. Nowadays, all these 
features are designed and put into practice by a company named innoCentrum as an innovation management system 
software which is funded by the Turkish Ministry of Science, Industry and Technology. 
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